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ABSTRACT : 

PURPOSE: To provide a color picture processor which can process a 
black 

charac ter picture to form it by the single color of black with 

little memory 

capacity. 

CONSTITUTION: Color picture data read by CCD 1208 is executed 
plural picture 

processing and, after that, compressed in a compression extending 
part 111 so 

as to be stored. Then, a character picture detecting part 112 picks 
up black 

picture data and character picture data simulutaneously so that they 
are stored 

without compression. Color picture data which is extended and taken 
out from 

the compression extending part 111 is picture-processed in a picture 
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area 

separation processing circuit so as to form the black character 
picture by the 

single color of black by black picture data and character picture 
data which 

are taken out from the character picture detecting part 112 and, the 

picture is 

formed'. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image processing system which performs an image 
processing to the alphabetic character image of a specific color, concerning an image processing system. 

[0002] 

[Description of the Prior Art] The color of a color copy image is separated in recent years, an image is 
read for every color, digital processing of the image data of a reading **** image is carried out, in order 
for the digital color copying machine which obtains color hard copy to spread through outputting to a 
color printer therefore and to reply to the high speed demand of a color copying machine, it consists of 
four photoconductor drums and the color copying machine using the laser beam printer (referred to as 
"LBP" below) of the method which it prints at a time one color by each photoconductor drum is 
proposed. 

[0003] on the other hand ~ the output of a color copying machine — receiving — an alphabetic character 
- more - an alphabetic character - it is - seemingly an image is an image more --**-- there is a 
demand to say, to this demand, image-area separation processing performs to image data, and the 
processing which compounds and outputs both image data after it separated into alphabetic character 
image data and an image data, and carrying out high resolving processing to alphabetic character image 
data and carrying out the Takashina tone processing to an image data is once proposed. In addition, apart 
from especially other alphabetic character image data, the processing (henceforth a "black character 
manipulation") formed in black monochrome is made by black alphabetic character image data also in 
alphabetic character image data. 

[0004] Furthermore, in the color copying machine using the above-mentioned LBP, although the image 
memory which memorizes image data is indispensable, compressing and memorizing image data from 
the cost of equipment, the transmission rate of image data, etc. is proposed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, it sets for the above-mentioned conventional 
example, and the following troubles are ******. That is, as an approach of performing the image area 
judging for carrying out image area separation in the color copying machine which compresses image 
data and is memorized to an image memory, and performing an image processing (for example, black 
character manipulation) based on the judgment result, although the following two approaches are 
proposed, both troubles are ******. 

[0006] (1) How to perform a black character manipulation based on the judgment result which 
performed the image area judging using the image data before compression, memorized the judgment 
result in the 2nd memory, and was memorized by what elongated the compressed data further 
memorized by the 1st memory at that of the 2nd memory while compressing image data and memorizing 
in the 1st memory. In addition, the result of an image area judging is the same resolution as the 
resolution (for example, 400dpi) of the sensor for an image area judging, and is memorized in the 2nd 
memory. 

[0007] (2) How to perform an image area judging using the image data elongated and obtained after 
elongating the compressed data which compressed image data, memorized in memory and was 
memorized by memory, and to perform a black character manipulation further based on a judgment 
result. 

** for which a high-definition output is obtained in the case of the approach of (1), but the 2nd big 
memory of memory space is required, and the effectiveness which compresses image data diminishes, 
carries out, and it waits in the same resolution as the sensor for an image area judging in order to make 
the 2nd memory memorize a judgment result. 

[0008] Moreover, in order the memory for an image area judging is unnecessary in the case of the 
approach of (2), but to carry out an image area judging and a black character manipulation to 
compression elongation using the image data to which image quality therefore fell, the image quality of 
an output image deteriorates, and they are **** and **. 
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[0009] 

[Means for Solving the Problem] This invention is a thing aiming at solving the aforementioned 
technical problem, and is equipped with the following configurations as a way stage which solves the 
aforementioned technical problem. Namely, the 1st storage means which memorizes image data and the 
1 st extract means which extracts alphabetic character image data from said image data, The 2nd storage 
means which memorizes said alphabetic character image data extracted by said 1 st extract means, The 
2nd extract means which extracts specific color image data from said image data, The 3rd storage means 
which memorizes the specific color image data extracted by said 2nd extract means, It considers as an 
image processing system equipped with an image-processing means to perform an image processing to 
the alphabetic character image of a specific color, from said specific color image data memorized by 
said alphabetic character image data memorized by said image data memorized by said 1st storage 
means and said 2nd storage means and said 3rd storage means. 
[0010] 

[Function] Therefore, the above configuration can be provided with the image processing system which 
can perform an image processing at the alphabetic character image of a specific color with the storage 
means of small capacity. 
[0011] 

[Example] Hereafter, one example which starts this invention with reference to a drawing is explained to 

a detail. 

[0012] 

[The 1st example] An example of the equipment general-view Fig. of this example is shown in drawing 
1 . 1201 is manuscript base glass and the manuscript 1202 which should be read is placed. A manuscript 
1202 is irradiated by lighting 1203 and an image is tied on CCD 1208 according to optical system 1207 
through mirrors 1204-1206. Furthermore, the mirror unit 1210 which includes a mirror 1204 and 
lighting 1203 mechanically by the motor 1209 is a rate V, the 2nd mirror unit 1211 containing mirrors 
1205 and 1206 is driven by rate V / 2, and the whole surface of a manuscript 1202 is scanned. 
[0013] 1212 is the image-processing section and is a part which processes a reading **** image as an 
electrical signal, and is outputted as a printing signal. 1213-1216 are semiconductor laser and, therefore, 
the laser beam which drove with the printing signal outputted from the image-processing section 1212, 
and therefore emitted light to each semiconductor laser forms a latent image on a photoconductor drum 
1225-1228 at the polygon mirrors 1217-1220. 1221-1224 are the development counters for therefore 
developing a latent image at the toner of Black K, Yellow Y, Cyanogen C, and Magenta M, respectively, 
the developed toner of each color is imprinted by the record form, and a full color printout is made. 
[0014] Through the resist roller 1233, on the imprint belt 1234, it adsorbs and the form cassettes 1229- 
123 1 and the record form to which paper was fed from either of the detachable trays 1232 are conveyed. 
Synchronizing with the timing of feeding, the toner of each color is beforehand developed by 
photoconductor drums 1228-1225, and a toner is imprinted by the record form with conveyance of a 
record form. 

[0015] Separation conveyance is carried out from the imprint belt 1234, therefore, a record form is fixed 
to a toner and the record form with which the toner of each color was imprinted is delivered to a fixing 
assembly 1235 at a paper output tray 1236. Drawin g 2 and drawing 3 are the block diagrams showing 
the example of a configuration of the image-processing section 1212. the analog picture signal which 
202 is circuit S/H-A/D which performs a sample, hold, and A/D conversion in drawi n g 2 , and 
CCD 1208 outputted - a sample - and it holds, A/D conversion is carried out further, and the digital 
image signal of RGB3 color is outputted. 

[0016] 203 is a shading circuit, and amends and outputs the picture signal inputted from S/H-A/D202 
according to the sensibility of CCD 1208. 204 is an input masking circuit, and amends and outputs the 
picture signal inputted into CCD 1208 from the shading circuit 203 according to the spectral sensitivity 
characteristic. 205 is a variable power processing circuit, processes expansion, contraction, etc. of an 
image to the picture signal inputted from the input masking circuit 204, and outputs them to it to the 
compression elongation section 1 1 1 and the alphabetic character image detecting element 112. 
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[0017] The alphabetic character image detecting element 1 12 consists of memory b215 which 
memorizes the detection result of the black detector 213 which detects black, the alphabetic character 
detector 214 which detects an alphabetic character, and the alphabetic character detector 214 from the 
inputted image data. 4x4 blocks of detection results of the black detector 213 turn in the black detector 
213, and they are memorized by the memory a207 of the compression elongation section 111. 
[0018] The compression elongation section lU-cqnsists of the compression circuit 206 which 
compresses the inputted image data, memorj^OT^hich memorizes compressed data, and an 
elongation circu it 208 which elongates and outputs compressed data. 216 is the field generation section 
and generates horizontal scanning for writing memory a207 and memory b215, and a vertical-scanning 
lead / write enable signal based on the output signal DTOP, the output signal ITOP of a paper point 
sensor (un-illustrating), and Horizontal Synchronizing signal Hsync of a drawing point sensor (un- 
illustrating). 

[0019] In addition, a paper point sensor detects the tip of the form to which paper was fed on the imprint 
belt 1234, and the output signal ITOP of a paper point sensor is used as a vertical-scanning 
synchronizing signal at the time of being sent to an image read station from the printer section, and an 
image read station sending a picture signal to the printer section. In drawin g 3 , 209 is masking / UCR 
circuit, it carries out masking processing of the RGB image data inputted from the elongation circuit 208 
at the MC YK image data for printers, and also performs lower color removal (henceforth "UCR") 
processing, and outputs four data of MCYK, and four data of the lower color (Mk, Ck, Yk, Kk) removed 
by UCR. 

[0020] Although 210 is an image area separation processing processing circuit and being mentioned 
later for details, based on the detection result of the alphabetic character image detecting element 1 12, 
the image processing of the image data inputted from masking / UCR circuit 209 is carried out. 211 is a 
gamma correction circuit, according to the property of laser drivers 1213-1216 etc., carries out gamma 
amendment of the image data inputted from the image area separation processing circuit 210, and 
outputs it. 

[0021] 212 is an edge intensifier, and emphasizes and outputs the image edge of image data inputted 
from the gamma correction circuit 211. The image data which the edge intensifier 2 1 2 outputted is sent 
to laser drivers 1213-1216, and a color picture is formed. Next, the alphabetic character image detecting 
element 1 12 is explained to a detail. Drawing 4 and drawing 5 are the block diagrams showing the 
detailed example of a configuration of the black detector 213 and the alphabetic character detector 214. 
[0022] In drawing 4 , 301 and 302 are the minimum value detector Min and the maximum detector Max, 
respectively, and detect R, G, and B which show maximum and the minimum value, respectively from 
the inputted RGB image data. 304 is a subtracter circuit and asks for the difference of the output of 
Max302, and the output of Min301. When the output (it is called a "gray signal" below) of a subtracter 
circuit 304 is large, the pixel it indicates it to be that R, G, and B which were inputted are uneven, and 
the inputted RGB image data indicate it to be can judge with it being not an achromatic color (white, 
gray, and black) but a chromatic color. On the contrary, if the level of a gray signal is small, it can judge 
with the pixel it indicates it to be that R, G, and B which were inputted are almost comparable level, and 
the inputted RGB image data indicate it to be being colorless. 

[0023] 334 is a 4x4 blocking circuit, and after it turns 4x4 blocks by majority processing etc., it outputs 
the inputted gray signal to the delay circuit c333. The output of the delay circuit c333 is sent to memory 
a207 as a detection result of the black detector 214. On the other hand, the output of Min301 is inputted 
also into the edge intensifier 303. In the edge intensifier 303, the pixel data before and behind Di are 
used for a main scanning direction, and an edge is emphasized as the attention pixel data Di by 
performing the following operations. 
[0024] 

8- [ Dout=9Di / ] (Di-1+Di+1)/16, however Dout: Image data Di after edge enhancement : The well- 
known approach of not only the approach of the above [ edge enhancement ] not necessarily but the 
others which are the i-th pixel data can also be used. 

[0025] 305-308 - the Rhine memory - it is - the output of the edge intensifier 303 - 5x5 blocking - 
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and 3x3 blocks changes. [ next, ] 309 is a 5x5 average-value circuit, and is outputted in quest of the 
average value of a 5x5-block pixel. 3 10 is a 3x3 average-value circuit, and is outputted in quest of the 
average value of a 3x3-block pixel. 

[0026] In drawin g 5 , 315,320,325 is an adder, respectively, and adds and outputs 5x5 average values 
outputted from the 5x5 average-value circuit 309, and the offset value set to the register 314,319,324. In 
addition, a value is set up independently therefore by the offset value of a register 314,319,324 to non- 
illustrated CPU. 

[0027] 313,318,323 is a limiter, respectively, is the limit value set to the register 341,342,343, and clips 
the 5x5 average to which offset was added. That is, when the 5x5 average to which offset was added 
exceeds a limit value, the part beyond the limit value is cut. In addition, a value is set up independently 
therefore by the limit value of a register 341,342,343 to non-illustrated CPU. 
[0028] 316 is Comparator a, measures the output of a limiter a313, and the 3x3 average output of the 
3x3 average circuit 310, and outputs the binary signal of a comparison result. Binary-ization of the 
average is more than the concentration of arbitration, and it is performed in order to prevent crushing 
and the jump of an image by MTF. Moreover, by binary-ization, the 3x3 average circuit 310 was 
operated as a low pass filter, and the high frequency component of a halftone dot image is cut so that the 
halftone dot of a halftone dot image may not be detected. 

[0029] 3 1 7 is the delay circuit d, and in order to double with the timing of the output of the below- 
mentioned halftone dot field distinction circuit 322, it delays and outputs the binary signal inputted from 
the comparator a316. Next, 321 is Comparator b, compares the output of a limiter b318 with the image 
data before equalizing, and outputs the binary signal of a comparison result. The high frequency 
component of an image is detected by this binary-ization. 

[0030] 322 is a halftone dot field distinction circuit, and since the halftone dot image consists of 
assemblies of a dot, it checked that it was a dot from the direction of an edge, and has detected by 
counting the number of the dot of the circumference of it. Since the halftone dot field distinction circuit 
322 is not the main point of this invention, it omits detailed explanation. 329 is the OR gate and carries 
out the OR of the output of the halftone dot field distinction circuit 322, and the output of the delay 
circuit d317. 

[0031] 330 is an incorrect judging removal circuit, and images, such as an alphabetic character, are 
dwindling an image region first to the signal made binary using the property which exists in a large area 
thinly, and it removes the isolated pixel. Specifically, one judges the main pixel xij in it to be a region 
outside an alphabetic character image, when the pixel of an alphabetic character image does not exist in 
the circumference of the main pixel xij, for example, the area of 1mm angle. Thus, after removing the 
judged isolated pixel, it processes by returning the dwindled image region and fattening it. 
[0032] the same - the output of the halftone dot distinction circuit 322 ~ the OR gate 329 ~ minding - 
misjudgment - a law - it is inputted into the removal circuit 330 and becomes thin - making - 
processing — and it is made to grow fat and processing is performed. It is intermediary **** [ as ] which 
is dwindled and the judgment result at the time of making it grow fat by [ this ] fattening the mask size 
of processing, being the same as the mask size of processing, or making it grow fat, and making mask 
size of processing into size crosses. It is made to specifically become thin with the further 5x5-pixel 
mask dwindled with the 17x1 7-pixel mask, and processes by next making it grow fat with a 34x34-pixel 
mask. 

[0033] 33 1 is an inverter and carries out the reversal output of the output of the incorrect judging 
removal circuit 330. Next, 326 is Comparator c, compares the output of a limiter c323 with the image 
data before equalizing, and outputs the binary signal of a comparison result. The high frequency 
component of an image is detected by this binary-ization. 327 is a profile extract circuit, it is a 5x5-pixel 
block, dwindles the output of a comparator c326, and outputs as a profile processing and the difference 
domain which was dwindled with the processing result by making it make grow fat, process and grow 
fat, and asked for and asked for difference with a processing result. 

[0034] 328 is Delay e and doubles the phase of the profile signal which the profile extract circuit 327 
outputted, and the incorrect judging removal signal from an inverter 331. 332 is the AND gate and 
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carries out the AND of the incorrect judging removal signal from an inverter 331, and the profile signal 
from delay 328. The output of the AND gate 332 is sent to memory b21 5 as a detection result of the 
alphabetic character detector 214. 

[0035] Drawin g 6 is the block diagram showing some examples of a configuration of memory b215, and 
shows the example of a configuration especially related to alphabetic character image data writing. In 
drawing 6 , 405 is a serial parallel transducer and changes into parallel data the alphabetic character 
image data sent from the alphabetic character detector 214. 408 is the AND gate, carries out the OR of 
the horizontal -scanning write enable signal BWHE and the vertical-scanning write enable signal BWVE 
which are sent from the field generation section 216 shown in d ra w in g 2 , and outputs the signal 
showing the service area of an image. 

[0036] 411 is a counting-down circuit a and outputs clock 8VCK which carried out 8 dividing of the 
video clock VCLK synchronizing with BWHE. 418 is the bit map memory for high resolutions, 409,410 
is an address counter, respectively, and an address counter v409 counts the image service area signal 
from the AND gate 408 by using Hsync as a clock. An address counter h410 counts the image service 
area signal from the AND gate 408 by using 8VCK as a clock, and, therefore, is reset by Hsync. Both 
counters of both are address counters for writing image data in the bit map memory 418. 
[0037] 413 is Selector a and outputs the light address signal of an input terminal A, and the lead address 
signal of an input terminal B to address terminal ADR of a change and the bit map memory 418. In 
addition, about a lead address signal, it mentions later. 419 is a bidirectional buffer for data R/W of the 
bit map memory 418, and the light / lead signal W/R inputted into Terminal D from the outside output 
the signal inputted into Terminal A from Terminal C at the time of Light W, and it outputs the signal 
inputted into Terminal C from Terminal B at the time of Lead R. 

[0038] 406 is the AND gate, and 415 is the NOR gate and generates the bit map memory light signal 
WR from 8VCK(s) reversed with the inverter 412, and W/R from the outside. Next, an example of 
write-in actuation of alphabetic character image data is explained. By the serial parallel transducer 405, 
the AND of the alphabetic character image data changed into 8-bit parallel data and the image service 
area signal from the AND gate 408 is carried out in the AND gate 406, and the alphabetic character 
image data which exists in an image service area is inputted into the terminal A of the bidirectional 
buffer 419. 

[0039] With the bidirectional buffer 419, if signal W/R of Terminal D shows Light W, alphabetic 
character image data will be outputted from this terminal C. From the bidirectional buffer 419, the 
alphabetic character image data inputted into the terminal DAT of the bit map memory 418 is written in 
the address which the address counter v409 and address counter h410 of the bit map memory 418 show 
synchronizing with the signal WR which the NOR gate 415 outputs. 

[0040] Drawing 7 is the timing chart of the example of alphabetic character image data write-in 
actuation to the bit map memory 41 8. In drawin g 7 , the alphabetic character image data as which DtO- 
Dt7 are inputted into the bit map memory 418, the clock with which 8VCK carried out 8 dividing of the 
video clock VCLK, the alphabetic character image data by which serial parallel conversion of the 
DATA was carried out, and WR are [ the output of an address counter h410 and the vertical-scanning 
address of the light / lead signal of the bit map memory 418, and the horizontal-scanning address ] the 
outputs of an address counter v409. 

[0041] The alphabetic character image data Dt0-Dt7 is the serial parallel transducer 405, and is written 
in the address mn of the address n which is changed into parallel data DATA, is latched by 8VCK, and 
is shown in the horizontal-scanning address and the vertical-scanning address, for example, the 
horizontal-scanning address, and the vertical-scanning address m. .Drawing 8 is the block diagram 
showing some examples of a configuration of memory b215, and shows the example of a configuration 
of a lead address counter especially. 

[0042] For 601, as for the cyanogen lead address counter CRead and 603, in drawing 8 , the Magenta 
lead address counter MRead and 602 are [ the yellow lead address counter YRead and 604 ] the black 
lead address counters KRead. 606 is an inverter and carries out the reversal output of RPH0 which 
carried out 4 dividing of the VCLK mentioned later. 
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[0043] Furthermore, MRead601 consists of the above-mentioned light address counter, an address 
counter v607 which synchronizes with vertical scanning similarly, and an address counter h608 which 
synchronizes with horizontal scanning. NAND gate 610 carries out the nonconj unction of horizontal- 
scanning lead enable signal BRHE sent from the field generation section 216 shown in drawing 2 , and 
the vertical-scanning Magenta lead enable signal BMRVE, and outputs the signal showing the service 
area of a Magenta image. 

[0044] Like NAND gate 610, NAND gates 611-613 carry out the nonconj unction of horizontal-scanning 
lead enable signal BRHE, and vertical-scanning lead enable signal BCRVE for each colors (cyanogen), 
BYRVE (yellow) and BKRVE (black), and output the signal showing the image service area of each 
color. An address counter v607 counts the Magenta image service area signal from NAND gate 610 by 
using Hsync as a clock. An address counter h608 counts the Magenta image service area signal from the 
AND gate 610 by using the output of an inverter 606 as a clock, and is reset by Hsync. 
[0045] CRead602, YRead603, and KRead604 consist of two address counters, and count the image 
service area signal of each color. [ as well as MRead601 ] 605 is the selector b of 4 input 1 output, and 
chooses and outputs one of the outputs of four address counters based on RPH0 and RPH1 which carried 
out 8 dividing of the VCLK mentioned later. When RPH0 and RPH1 are '0', the output of MRead601 is 
[ RPH0 ] specifically [ both ] T. When RPH1 is '0', the output of CRead602 is [ RPH0 ] '0', and when 
RPH1 is T and the output of YRead603 is [ RPH0 and RPH1 / both ] T, the output of KRead604 is 
chosen. 

[0046] The output of a selector 605 is inputted into the terminal B of a selector a413 shown in drawin g 
6 , and is sent to the bit map memory 41 8 at the time of a Read mode. Drawing 9 is the block diagram 
showing some examples of a configuration of memory b215, and shows the example of a configuration 
related to the data playback at the time of bit map memory 418 read-out especially. 701 is the AND gate 
and generates the signal showing a Magenta color image service area from horizontal-scanning lead 
enable signal BRHE and vertical-scanning Magenta lead enable signal BMRVE. 
[0047] Similarly, 702-704 generate the signal showing the image service area of each color in the AND 
gate from horizontal-scanning lead enable signal BRHE, and vertical-scanning lead enable signal 
BCRVE (cyanogen) of each color, BYRVE (yellow) and BKRVE (black). As for 714-721, a D flip-flop 
(henceforth "D-F/F"), and 722-725 are parallel serial conversion machines, and 705-708 are the AND 
gates, they carry out the AND of the alphabetic character image data of each color, and the image 
service area signal of each color, and output them. 

[0048] 713 is a counting-down circuit b and generates six clocks of RCLK 1 -RCLK4 of desired timing, 
and RPH0 and RPH1 from VCLK and Hsync. The alphabetic character image data from the 
bidirectional buffer 419 shown in drawing 6 is inputted into D-F/F 714-717, and is divided into the 
alphabetic character image data of MCYK each color which is RCLK2 in D-F/F715, and was RCLK3 in 
D-F/F716, and it is RCLK1 and was stored [ at D-F/F717, was latched by RCLK4, and ] in each address 
byD-F/F714. 

[0049] Then, each image data is latched by RCLK1 in D-F/F 718-721, and is changed into serial data 
with the parallel serial conversion vessels 722-725. Furthermore, the AND of the alphabetic character 
image data of each color and the image service area signal of each color is carried out in the AND gates 
705-708. The alphabetic character image data which is 4 bits of each color which the AND gates 705- 
708 outputted is sent to the image area separation processing circuit 210 as the output MjAr of memory 
b215 shown in drawin g 2 , i.e., an alphabetic character detecting signal, and desired image area 
separation processing is made. 

[0050] Drawing 10 is the timing chart of the example of alphabetic character image data readout 
actuation from the bit map memory 418. In drawing 10 , M address, C address, Y address, and K 
address are the address counters and the output values of MRead601, CRead602, YRead603, and 
KRead604 which are shown in drawing 8 , respectively. 

[0051] M data, C data, Y data, and K data are outputs of D-F/F and D-F/F 714-717 shown in dra w i n g 9 , 
respectively. MCYK data are an output of D-F/F 718-721 shown in drawing 9 . With the inverter 604 
shown in drawingj? , the horizontal-scanning address, nl, n2, n3, and n4, obtained from the address 
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counter h of each color is the selector b605 shown in drawing 8 , and they make RPHO and RPH1 a 
selection signal by using as a clock the signal which reversed RPHO, for example, it is chosen in order of 
Mn, Cn, Yn, and Kn. [ for example, ] furthermore, Yn is RCLK3, Kn is RCLK4, Mn is RCLK1 and M 
data, C data, Y data, and K data (for example, - n -- one - ' - n - two - ' - n - three - ' - and - n - 
four - ') are generated [ Cn is RCLK2 and / it is latched by D-F/F 714-717 shown in drawing 9 , and ]. 
M data, C data, Y data, and K data furthermore, by RCLK1 <A To HREF=7Tokujitu/tjitemdrw.ipdl? 
N0000=237&N0500=1 E^N/;?:>7<89>///&N0001=226&N0552=9&N 0553= 00001 1" 
TARGET= M tjitemdrw M > drawing 9 It is latched to shown D-F/F 718-721, and the synchronization of the 
data of four colors is taken, further, parallel serial conversion is carried out and the alphabetic character 
image data of MCYK each color is obtained. 

[0052] Although read/write is not made to coincidence with the above configuration, this is for example, 
serial parallel conversion, and it is possible by making it l->4 from l->8. Next, the example of the 
compression elongation section 1 1 1 of operation shown in drawing 2 is explained. The following 
[ drawing 1 1 is drawing showing an example of the condition of a pixel ] explains the example of 
compression actuation of the image data of the slash section of drawing 1 1 . 

[0053] One mass of dt^ingj.! is equivalent to 1 pixel, and this 1 pixel consists of a total of 24-bit data 
of 8 bits each of RGB. L*a*b* conversion of this is done using 4 pixel x4 line, i.e., the data for 16 
pixels, as 1 block, and a total of 384 bits (16 pixel x3 color x8 bit) data is further compressed into 1/12, 
and it considers as 32-bit data. 

[0054] Compression image data A which the memory clOOl contained in memory a207 was made to 
memorize this compressed image data A, and was memorized by memory clOOl is elongated in the 
elongation circuit^S at delivery and the image data of 8 bits of each RGB. two memory of an image 
memory with a data width of face of 32 bits which can access the memory clOOl of this example in the 
same address, and BITSUTOTSUPU memory - with, it is. To the timing of BWVE shown in drawing 
12 (a), compression image data A is memorized in the image memory of the single address of memory 
clOOl which an address counter 1004 points out, and the detection result of the black detector 213 
shown at drawing 2 is memorized by bit map memory at coincidence. 

[0055] Moreover, compression image data A is read from the image memory of the single address of 
memory clOOl which an address counter 1004 points out to the timing of BRMVE, BRCVE and 
BRYVE which are shown in drawing 12 (b) - (d), and BRKVE, and a black detection result is read from 
bit map memory to coincidence. In addition, although memory clOOl is constituted from a DRAM, it 
can also consist of storage means other than DRAM. 

[0056] Drawin g 13 , drawing 14 , and drawing 15 are the block diagrams showing some examples of a 
configuration of memory a207, and show the example of a configuration of an address-generation circuit 
especially. In addition, this address-generation circuit carries out time sharing of the block of 4 pixel x4 
line as shows an example to drawing 16 to eight small blocks, determines beforehand the writing of the 
image data to memory, read-out of eachjcolor, etc. for every small block, and is for accessing 
independently to the address of roomTrespectively. 

[0057] In drawing 13 , 1300-1307 latch the initial value of a main scanning direction on a data bus DB 
by latch with the latch signals CS0-CS7 from CPU (un-illustrating), respectively. For example, 000H, 
810H, 020H, 830H, 040H, 850H, 060H, and 870H ('H' of a tail means a hexadecimal) are latched to 
latches 1300-1307 in order. 

[0058] 1308 is Selector a and chooses the initial value latched to latches 1300-1307 with select signals 
PHS1-PHS3 for each [ are shown in drawing 15 ] the smallness block of every. It is Counter a, 1309 is 
reset by Hsync, and when enable signal XENB is T, it is counted up every 4 pixels by using as a clock 
RPHO which carried out 4 dividing of the VCLK. 

[0059] 13 10 is Adder a, subtracts and adds two data inputted into input terminals A and B, and outputs 
Data XADR. An adder al310 makes Signal XOFF the most significant bit of the output of a selector 
al308, and when XOFF is '0' and XOFF is T about addition, it performs subtraction. In the small block 
a shown in drawing 15 , it counts up with 000H, 00 1H, 002H, and and counts down with 01 OH, 
00FH, 00EH, and ... in the small block b, and it is the same as that of the following, and counts down 
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with 070H, 06FH, 06EH, and ... in the small block h. 

[0060] Next, in drawing 14 , blocks 1431-1438 are the same configurations altogether, since the 
actuation is also the same, hereafter, explain the configuration and actuation of block 1431 and omit 
explanation of blocks 1432-1438. In drawing 14 , 1401 is Latch i and latches the initial value of the 
direction of vertical scanning on a data bus DB with the latch signal CS 8 from CPU (un-illustrating). 
[0061] It is Counter b, 1426 is reset by the reset signal RST generated in the power up of this example, 
and when enable signal YENB is T, it is counted up every four lines by 4HSNC(s) which carried out 4 
dividing of the Hsync. 1409 is Adder b, subtracts and adds the initial value Y10 latched to the latch 
al401, and the counted value CI of a counter bl426, and outputs addition-and-subtraction result 
Y 10** CI. in addition, a main scanning direction - the same - an adder bl409 - the most significant bit 
of of latch il401 output - Signal YOFF - carrying out - YOFF - f 0' - if it becomes - adding - YOFF 
-- T - subtraction will be performed if it becomes. 

[0062] 1417 is Latch q and latches 1 per one sheet of record form, and addition-and-subtraction result 
Y10**C1 with the latch signal PS 0 which synchronized the output of an adder bl409 with the standup 
of vertical-scanning lead enable signal BRVE. 1425 is Selector b, and chooses and outputs addition-and- 
subtraction result Yn0**Cl from blocks 1431-1438 with select signals PHS1-PHS3. 
[0063] In addition, PS0, PS2, and PS4 depend NC from the vertical-scanning write enable signal 
BWVE, PS1 depends PS4 vertical-scanning yellow lead enable signal BYRVE, PS6 is generated from 
vertical-scanning cyanogen lead enable signal BCRVE, and PS5 generates [ BMRVE / vertical-scanning 
Magenta lead enable signal ] PS7 for the latch signals PS0-PS7 from vertical-scanning black lead enable 
signal BKRVE. 

[0064] 1427 is Adder j, subtracts and adds output Yn0**Cl of a selector M425, and the counted value 
C2 of a counter bl426, and outputs addition-and-subtraction result YADR=(YnO**Cl)**C2. an adder 
jl427 - the most significant bit of the output of a selector bl425 ~ Signal YOFF - carrying out - 
YOFF ~ '0' - if it becomes - adding - YOFF -- T ~ subtraction will be performed if it becomes. 
[0065] That is, YADR becomes YnO- (C2-C1), when YOFF is '0' and Yn0+ (C2-C1) and YOFF are T, 
and YADR is outputted as a value which subtracted and added initial value YnO and actual counted 
value (C2-C1). In drawin g 1 5 , 1501 is Latch y and latches the address exchange signal XYCHG on a 
data bus DB with the latch signal CS 16 from CPU (un-illustrating). In addition, for every small block 
shown in drawing 16 , it is the signal which replaces XADR and YADR, XYCHG is not replaced when 
the correspondence bit of XYCHG is '0', but when the correspondence bit of XYCHG is T, it replaces 
XADR and YADR. 

[0066] 1502 is Selector c, and chooses and outputs the bit of XYCHG latched to the latch yl501 with 
selection signals PHS1-PHS3. 1503 and 1504 are selectors and, therefore, carry out the selection output 
of XADR or the YADR at the output of a selector cl502. D-F/Fal505 outputs the main scanning 
direction address XMA, D-F/FM506 outputs the direction address YMA of vertical scanning, D- 
F/Fcl507 makes the correspondence bit of XYCHG the 0th bit of Signal ROT, in D-F/Fdl508, 1505- 
1509 are D-F/F and D-F/Fel509 outputs [ XOFF is outputted as the 1st bit of ROT and ] YOFF as the 
2nd bit of ROT. In addition, since VCLK is altogether supplied as a clock, each bit of XMA, YMA, and 
ROT synchronizes, and is outputted to D-F/F 1505-1509. 

[0067] In addition, Signal ROT is a signal for rotating an output image, as an example is shown in 
drawing 17 . To the time usual sense [ = / '000' / ROT], at the time of ( drawin g 17 (a)) and ROT= '001' 
to the sense of drawing 17 (b) To the sense of drawin g 17 (c), at the time of ROT= '010', at the time of 
ROT= '01 T to the sense of drawing 17 (d) An image is outputted to the sense of drawing 17 (e) to the 
sense of drawing 17 (h) at the sense of drawin g 17 (g) at the sense of drawing 17 (f) at the time of ROT= 
'1 1 r at the time of ROT- '1 10' at the time of ROT = '101' at the time of ROT- '100*. 
[0068] When the image which shows ROT to drawing 1 7 (a) by the above approach according to the 
sense of the image outputted with the small block b of drawin g 16 by reading image data from memory 
clOOl to memory clOOl as it is by ROT= '000' in writing and Blocks e, f, g, and h is inputted, eight 
kinds of output images shown in this drawing (a) - (h) are obtained. 

[0069] Next, the image area separation processing circuit 210 is explained. The image area separation 
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processing circuit 210 performs the following processings to each data of a black alphabetic character, a 
color alphabetic character, a halftone dot image, and a halftone image based on the detection result of 
the alphabetic character image detecting element 1 12, respectively. 

The signal searched for by the Sumi extract as processing 1 video to [processing 1] black alphabetic data 
is used. 

[0070] 2) MCY image data — the achromatic color detecting signal RGBi or the set point — therefore, 
subtract, on the other hand K image data — the achromatic color detecting signal RGBi or the set point 
~ therefore, it adds. 

3) Perform edge enhancement. 

4) Output black alphabetic data by 400dpi. 

[0071] 5) Perform the color remaining removal processing. 

Processing 1 edge enhancement to [processing 2] color alphabetic data is performed. 
2) Output color alphabetic data by 400dpi. 

Smoothing of every 2 pixels is carried out to a main scanning direction for the cure against processing 1 
moire to [processing 3] halftone dot image data. 

[0072] Selection every 2 pixels smoothing or through is made in processing 1 main scanning direction to 
[processing 4] halftone image data. 

Next, the circuit which performs the above-mentioned processing is explained. Drawing 1 8 and drawing 
19 are the block diagrams showing the detailed example of a configuration of the image area separation 
processing circuit 210. However, this drawing shows the example of a configuration of only M 
component. Other three colors C, Y, and K are the same configurations, and explanation is omitted in 
this drawing and the following. 

[0073] In drawing 18 , 21 06 is Selector a and carries out the selection output of one of the image data M 
or Mk inputted from masking / UCR circuit 210 shown in drawing 3 . Therefore a selector a2106 is 
controlled by the selection signal which the AND gate 2107 outputs, and when the selection terminal S 
is '0' and the selection terminal S is T about the signal of an input terminal A, it outputs the signal of an 
input terminal B. In addition, this selection signal is the AND of 1 bit of the alphabetic character 
detecting signal Mj Ar, 1 bit of the achromatic color detecting signal RGBi, and set point I/O -6 of an I/O 
Port. 

[0074] Although 21 18 is an alphabetic character field expansion circuit, and 21 16 is the color remaining 
removal circuit and being mentioned later for details, the enable signal which the AND gate 21 17 
outputs is followed. 21 1 5 is a multiplier and performs the output of a selector 2106, and multiplication 
with I/O -1. As for the exclusive-OR (henceforth "XOR") gate, and 2122 and 2127, 2120 is [ the AND 
gate and 2124 ] adder subtracters. 

[0075] As for an inverter and 2146, 2144 is [ the AND gate and 2148 ] the OR gates, and 2143 is Delay 
c and doubles the synchronization with the output of a selector c2142, and the output of the OR gate 
2148. In drawing 19 , 2126 and 2128 are the Rhine memory, memorize the data for one line and delay 
them. 

[0076] 2130 is an edge intensifier, 2131 is a smoothing circuit, and 2133 is Selector b, and chooses and 
outputs either the smoothing output which the smoothing circuit 2131 outputted, or the through data 
which does not pass through the smoothing circuit 2131 with the selection signal from the delay a2132 
for a synchronization. In addition, when the selection terminal S is f 0 f and the selection terminal S is T 
about the signal of an input terminal A, the signal of an input terminal B is outputted. 
[0077] 2142 is Selector c, and chooses and outputs either the output of the edge intensifier 2130, or the 
output of a selector b2133. Therefore a selector c2142 is controlled by the selection signal which the 
AND gate 2141 outputs, and when the selection terminal S is '0' and the selection terminal S is T about 
the signal of an input terminal A, it outputs the signal of an input terminal B. This selection signal is the 
AND gate 2141, and carries out the AND of what carried out the OR of 1 bit and I/O -8 of the alphabetic 
character detecting signal MjAr which passed through the delay b2136 for a synchronization in the OR 
gate 2139, and I/O -9 further. 

[0078] Moreover, the image area separation processing circuit 210 is connected with the CPU (un- 
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illustrating) bus through I/O Port 1010. Hereafter, it divides into three blocks and actuation is explained. 
The 1st block is a block which subtracts at a certain rate to the color remaining removal processing in 
which the chrominance signal which remains in the perimeter of an edge of black alphabetic data is 
removed, and the YMC data of the black alphabetic character section, and is added at a certain rate to K 
data. 

[0079] For smoothing and gradation image data, the 2nd block is a block with which it carries out 
through to edge enhancement and halftone dot image data to alphabetic data. The 3rd block is a block 
which sets the output of the OR gate 2148 to 'L', and carries out an image output by 400dpi to alphabetic 
data. 

In [color remaining removal processing and addition-and-subtraction processing] the 1 st block both, 
processing is performed to the edge and periphery of the image part from which the achromatic color 
detecting signal RGBi and the alphabetic character detecting signal MjAr are set to T, i.e., a black 
alphabetic character. 

[0080] That is, removal of the MCY component protruded from the edge section of a black alphabetic 
character and edge enhancement processing of a black alphabetic character are performed. Next, 
concrete explanation of operation is given. First, when MjAr is T and RGBi(s) are T, I/O -6*0', a 
selector a2106 chooses and outputs image data M. Subtraction data are generated in a multiplier 2115, 
XOR gate 2120, and the AND gate 2122. That is, the multiplication of the output of a selector a2106 
and the value set to I/O -1 is carried out with a multiplier 2115, the data which doubled the output of a 
selector a2106 0-1 are outputted, and the two's complement data of the output of a multiplier 21 15 are 
outputted from the AND gate 2 1 22 by setting I/O -4 to T. 

[0081] Finally, although the input A from the color remaining removal circuit 2116 and the input B from 
the AND gate 2122 are added with an adder 2124, from the input B from the AND gate 2122 being a 
two's complement, it becomes subtraction A-B in fact, and a subtraction result is outputted. Next, when 
MjAr is T and RGBi(s) are T, I/O -6T, a selector a2106 chooses and outputs image data Mk. 
[0082] Addition data are generated in a multiplier 2125, XOR gate 2120, and the AND gate 2122. That 
is, since '0' is set to I/O -4 unlike processing of image data M, from the AND gate 2122, the result of a 
multiplier 21 15 is outputted as it is, and addition result A+B is outputted from an adder 2124. Drawin g 
20 is drawing showing an example of addition-and-subtraction processing to above-mentioned black 
alphabetic data. 

[0083] the part which shows this drawing (a) and (c) by 810 of a black alphabetic character "N" in 
drawm&20 ~ an example [ concentration / M (or C, Y) concentration and / K ] of change is expressed, 
respectively. To M data of this drawing (a), subtraction of concentration is given and the place whose 
alphabetic character detecting signal MjAr is T serves as an example of concentration distribution 
shown in this drawing (b). 

[0084] Moreover, to K data of this drawing (c), addition of concentration is given and the place whose 
MjAr is T serves as an example of concentration distribution shown in this drawing (d). Although the 
edge of a black alphabetic character is formed in about K monochrome by the above-mentioned 
processing, the M data 802 and 803 left behind to the outside of the edge shown in this drawing (b) 
remain as the color remainder around an alphabetic character. 

[0085] It is the range of the field of the alphabetic character section where the ****** removal circuit 
2116 removes this color remainder, and the alphabetic character field expansion circuit 2118 extended 
this processing, and is the outside of the range where alphabetic data is smaller than the threshold which 
CPU sets, i.e., the alphabetic character section, and about an attention pixel with possibility that the 
color remainder will arise, the minimum value of 5 pixels is investigate around an attention pixel 3 
pixels or approximately, and let an attention pixel be this minimum value. 

[0086] Drawing 2 1 is the block diagram showing the example of a configuration of the alphabetic 
character field expansion circuit 21 18. As for D-F/F, and 2264-2267, in drawi ng 21 , 2260-2263 are 
[ the AND gate and 2268 ] the OR gates. The alphabetic character image data corresponding to T in the 
alphabetic character detecting signal MjAr of the input of each AND gate if I/O -12, I/O -13, I/O -14, 
and 1/0-15 are altogether set to T on the other hand is expanded to a main scanning direction by 2 
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pixels approximately. 

[0087] Moreover, if I/O -12 and I/O -15 are set to '0' and 1/013 and 1/0-14 are set to T, the alphabetic 
character image data corresponding to T in MjAr will be expanded to a main scanning direction by 1 
pixel approximately. Dra win g 22 is the block diagram showing the detailed example of a configuration 
of the color remaining removal circuit 21 16. In drawing 22 , 21 57 is 3 pixel minimum value selector 
3Min, to the image data inputted from the selector a2106 shown in drawing 18 , chooses the image data 
which shows the minimum value, and outputs the 3-pixel minimum data from 1 pixel a total of 3 pixels 
an attention pixel and approximately [ its ]. 

[0088] 2158 is 5 pixel minimum value selector 5Min, to the image data inputted from the selector 
a2106, from 2 pixels a total of 5 pixels, chooses the image data which shows the minimum value, and 
outputs the 5-pixel minimum data an attention pixel and approximately [ its ]. 2155 is a comparator, the 
size of the image data inputted from the selector a2106 and the value set to 1/0-18 is compared, and 
when the value of I/O -18 is large, a comparison result T is outputted. 

[0089] As for a selector, and 2153 and 2154, 2161 and 2162 are [ the OR gate and 2163 ] NAND gates, 
respectively. In drawing 22 , a selector d2161 chooses and outputs the 3 -pixel minimum data or the 5- 
pixel minimum data based on the value set to I/O -19. In addition, the direction of the 5-pixel minimum 
data has the large color remaining removal effectiveness, and CPU sets up automatically [ the which 
minimum data are made to choose it as a selector d2161 / the user of this example is a manual or ]. 
[0090] A selector e2164 chooses and outputs the signal of an input terminal B, when the output of 
NAND gate 2163 is '0' and the output of NAND gate 2163 is T about the signal of an input terminal A. 
That is, within limits which input-statement stroke image data are smaller than the value of I/O -18, and 
the output of a comparator 2155 is T, and extended the alphabetic character field, when the output of 
the AND gate 2117 shown in drawing 1 8 is T, the 3 -pixel minimum data inputted into the input 
terminal A or the 5-pixel minimum data serves as an output of the color remaining removal circuit 2116. 
However, 1/0-16 and I/O -20 are T, I/O -1 70' at this time. 

[0091] In addition, when the signal of an input terminal B is chosen, through data serve as an output of 
the color remaining removal circuit 2116. Moreover, the signal EXCON inputted into the OR gate 2153 
is for using instead of being a comparator 2155, when the signal which made the luminance signal 
binary in the color remaining removal circuit 21 16 is inputted. 

[0092] Drawiag_23 is drawing showing an example of the above-mentioned color remaining removal 
processing and subtraction processing. In drawing 23 , this drawing (a) expresses an example of change 
of M (or C, Y) concentration of the part shown by 910 of a black alphabetic character "N." In the profile 
parts 902,903,906 and 907 shown in the field judged in M (or C, Y) data to be an alphabetic character, 
i.e., this drawing, (a), the color remaining parts 901 and 904 become concentration 0 with concentration 
0 by the color remaining removal processing by subtraction processing. This drawing (b) shows an 
example of the concentration distribution after both processings. 

[0093] In addition, the above-mentioned processing is not performed to a color alphabetic character. 
In [edge enhancement or smoothing processing] the 2nd block, smoothing is performed to edge 
enhancement and halftone dot image data to alphabetic data, and through [ of the gradation image data ] 
is carried out. Since the alphabetic character detecting signal MjAr is T when judged with alphabetic 
data, the output of the edge intensifier 2130 shown in drawing 19 is chosen and outputted by the selector 
c2142. 

[0094] In addition, edge enhancement processing in the edge intensifier 2130 is called for from the pixel 
block of 3x3 as shown in drawing 24 , and a degree type. 
A+alpha {4A- (B+C+D+E)} 

however - concentration alpha: of the concentration B-E:circumference pixel of Aiattention pixel » that 
to which T and MjAr processed the output of the Rhine memory a2126 in the smoothing circuit 2131 
since the halftone dot signal SCRN was '0' is chosen and outputted by the selector b2133 and the 
selector c2142 at the time of 0, 1/2 / 7 / 1 , next halftone dot image data. [ 8 and 2 ] [ 8, 7 ] [ 8 and 1 ] 
[0095] In addition, as shown in drawing 25 , smoothing processing of the smoothing circuit 2131 asks 
for an average with the data VN of an attention pixel, and data VN-1 of a front pixel, uses an average 
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value (VN+VN -l)/2 as the data of an attention pixel, and prevents the moire which is easy to produce in 
the halftone dot section. At the time of the halftone data which are not an alphabetic character and an 
alphabetic character edge, or a halftone dot, either, MjAr and SCRN are chosen by the selector b21 33 
and the selector c2142, without performing an image processing to the output of the Rhine memory 
a2126 as it is, since it is '0', and it is outputted. 

[0096] In addition, to color alphabetic data, as for the above-mentioned processing, ****** is not given 
for MjAr by T, either. In addition, in the above-mentioned explanation, although the example which 
performs the color remaining removal processing only to a main scanning direction was shown, 
horizontal scanning and the direction of vertical scanning can also perform the color remaining removal 
processing. 

In [alphabetic character section 400dpi output-processing] the 3rd block, 200 / 400 change signals are 
outputted from the OR gate 2148 synchronizing with the output of a selector c2142 shown in drawing 
18 . Since 200 / 400 change signals reversed the alphabetic character detecting signal MjAr, 200 / 400 
change signals are f 0 f at the time of alphabetic data, and are T at the times other than alphabetic data. 
[0097] Therefore, the alphabetic character section and the edge section of an alphabetic character are 
outputted in 400dpi, and others are outputted by 200dpi. As mentioned above, after performing above- 
mentioned processing to each image data of four colors, gamma amendment of is done in the gamma 
correction circuital 1 shown in drawin g 3 , edge enhancement is carried out in the edge intensifier a212, 
and it sends to laser drivers 1213-1216. Moreover, in order to synchronize 200 / 400 change signals of 4 
classification by color with the output of the edge intensifier a212, they let delay b223 pass and send it 
to laser drivers 1213-1216. 

[0098] As explained above, while compressing and memorizing the inputted color picture data 
according to this example, by alphabetic character detection and black detection, from these color 
picture data, black alphabetic character image data is extracted, and the extracted black alphabetic 
character image data compresses and memorizes it. Furthermore, while elongating the memorized 
compression color picture data, a black character manipulation is performed by the black alphabetic 
character image data separately memorized to the color picture data elongated and obtained. Therefore, 
the high output of the image quality which is small memory space and performed the black character 
manipulation can be obtained. 

[0099] In addition, even if it applies this invention to the system which consists of two or more devices, 
it may be applied to the equipment which consists of one device. Moreover, it cannot be overemphasized 
that it can apply also when therefore attained by that this invention supplies a program to a system or 



[Effect of the Invention] As explained above, according to this invention, the image processing system 
which can perform an image processing to the alphabetic character image of a specific color can be 
offered with the storage means of small capacity. 



[Translation done.] 



equipment. 
[0100] 
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[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing an example of an equipment general view of one example concerning 
this invention. 
[Drawin g 2 ] 

[Drawing 3] It is the block diagram showing the example of a configuration of the image-processing 
section concerning this example. 
[Drawing 4] 

[Drawing 5] It is the block diagram showing the detailed example of a configuration of a black detector 
and an alphabetic character detector concerning this example. 

[Drawing 6] It is the block diagram showing some examples of a configuration of the memory b 
concerning this example. 

[DmwmgJZ] It is the timing chart of the example of alphabetic character image data write-in actuation to 
the bit map memory concerning this example. 
[Drawin g 8] 

[Drawing 9] It is the block diagram showing some examples of a configuration of the memory b 
concerning this example. 

[DravdDgJO] It is the timing chart of the example of alphabetic character image data readout actuation 
from the bit map memory concerning this example. 

[ Drawing 11] It is drawing showing an example of the condition of the pixel concerning this example. 
[Drawing 12] It is drawing showing an example of the R/W timing of the memory c concerning this 
example. 
[Drawin g 13] 
[Drawing 14] 

[Drawi ngJJJ It is the block diagram showing some examples of a configuration of the memory a 
concerning this example. 

[Drawing 16] It is drawing showing an example which carries out time sharing of the block of 4 pixel x4 
line concerning this example to eight small blocks. 

[Drawing 1 7] It is drawing showing an example which therefore made the signal ROT concerning this 
example rotate an output image. 
[Drawing 18] 

[Dramng J.9] It is the block diagram showing the detailed example of a configuration of the image area 
separation processing circuit concerning this example. 

[Drawing 20] It is drawing showing an example of addition-and-subtraction processing to the black 
alphabetic data concerning this example. 

[Drawin gJ2L] It is the block diagram showing the example of a configuration of the alphabetic character 
field expansion circuit concerning this example. 

[Drawin g_22] It is the block diagram showing the detailed example of a configuration of the color 
remaining removal circuit concerning this example. 

[Drawin gj23] It is drawing showing an example of the color remaining removal processing concerning 
this example, and subtraction processing. 

[Drawing 24] It is drawing showing an example of the pixel block of 3x3 for [ concerning this example ] 
edge enhancement processing. 

[Drawing 25] It is drawing showing an example of **** of the pixel about the smoothing processing 
concerning this example. 
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9 

SriStK LttJ7J-fl> . UttWCli, RPHO, RPH1*« 
tUZ '0' COfcSJiMRe ad60 l«Otti***s RP 
HO# '1' T\ RPHlfr' '0' Wh#l4CRead 
60 2«0tt!^*\ RPHO*' '0' X\ RPHl*s 
'1' Ofc£(4YRead6 0 3cOtB;Jj#\ RPHO, 
RPHl**tt,(c ' 1' <9i£(4KRead6 04?)tfi 

flaws*!*, 

[0 04 6 J -feU-^^6 0 5c7)tB^i«i, H6K5rf-feW 
??a4 1 SWmTBlzXnZtl. y-F't-F'WiS 
C. t^b^r^y 4 l 8A.iMf>ft&,, 09(4.** 10 
'J b 2 1 5<?>-«<^«ffl£5r$-:roy?Brr\ fc <fc 
h* 7 hvywt U 4 1 8SSJ LH#W. r-^ftttS 
ff-t*flteKfflt*ttOT*4. 70 l(4AND7-'-F 
T\ ±jgSE 'J - F 4 *4 7>ft-f BRHEt, Kj&£-? 
•tfy^'J-FM *4 77HitBMRVEa»&, V-fe'y? 

[0 0 4 7] 7 0 2-7 0 4 tAND^-h 

T\ ±^at 'J - VA *4 77Mfr5f BRHEL #fetfOMi] 
^S'J-hM ^7*;HI#BCRVE (yTy) . BY 
RVE MXO-) , BKRVE (H) #fecO 20 

■flMraMW^m^t^tfW 4. 7 1 4-7 2 1 it 
D7'J7/7D7r (OT r D— F/F j hV^d) , 7 
2 2-72 5«T?7 Wt^-y T/USSftSST* 9 . 7 0 5 
-7 0 814A N D y- F X\ «feOX*B«T-^ t - 

[0 048] 7 1 3l4#Ji]gsbT\ VCLKtHsyn 
c*>£>, ffmnt-i Sy^RCLK 1-RCLK4, 
RPHO, RPH 1606 OCO^D 7?2r £j£-f&, 06 
£^17Jtf)faA-y774 1 9A^<^^MfllT-^{i. 
D-F/F7 14-7 1 7fcAfl£*U D-F/F7 1 30 
4T14RCLK. 1T\ D-F/F7 1 5T'(4RCLK2 
T\ D-F/F7 1 6T14RCLK.3T , D-F/F7 
17T{±RCLK4T57f-S#l. ZtL?tl0)7\<UX 

[0049] tftvc, Ztl?tu7M®.f-9Z. D-F 
/F7 1 8—7 2 ltfc^tRCLK 1T'77^L. ^ 
5 V)V^ U r;l^8l» 7 2 2 — 7 2 5X"z/ > J 7)Vt~9 
lZ$mf&. ANDy-f-70 5-708T\ 

#feoi^B«Rr - ? fc , #feoB«««atSli-f t # 40 
IfammZhh. ANDy-F7 0 5-7 0 87WfrfjL7t 
#fe«04 f 7 F^S£?B«T-?«:, 02£jjr$\ .X* 
'J b 2 1 5<Dtfifl . -«r*)%X*«iaj<i^M jAra 
T, tfe$#8IS!yi0S&2 1 ONSStft.. F/rSKO®i§S#!i 

[00 50] 1211 0«it'7NV77Vty4 1 8fr$><7) 

■x^w&T-fmm Ltmmw a s y f -?■£> 

5, 01 0fc;fcV>T, mtfi^x, ctfu*, ytf 
UX, KTYVX^ ZtlZtmSlZTttTYXsZitil 
y?. MRead601, CRead602, YRea 50 



#^¥5-1837 6 1 

1 0 

d603, KRe ad604<DttiflfIT'£>l>. 
[0051] MfW, Cf-^, Yf-;, Kf'-? 
14, *^na9t^rfD-F/F % D-F/F7 14 
-7 1 7<r>m>j)X'$>h. MCYKf-^ll B9(£j%-f 
D-F/F7 18~7 2 1<OtMjT**. H8t*f-f 
VA*-*6 0 4CJ:'3» RPH0£R(EW:»*£?a 

t62E7F*1^ W;i(f n 1 , n2, n3, n4ll 08 
fcijrf-tiW*b6 0 5T\ RPHO, RPHl$riM« 
fl-Syh LT, ^Ji.«fMn, Cn, Yn, K n VWAzam 
Ztll. MnliRCLKlT. CniiRCLK 

2T\ Ynt4RCLK 3T, K nliRCLK AX\ 09 
(C^-fD-F/F7 1 4-7 1 7f77f-$n, Mf- 
9, Cf-9, Yt~9, Kf-? (ft&tif, nl' , 
n2' , n3' fei^'r^' ) *«$fL^»„ Sfcfc, 
Mf-?, Cr-9, Yf-9, Kf-mCLKl 
T\ H9tnrfD-F/F7 18~7 2 1t:57f-S 

a, A^jnr-9<rmMifithfi. a'5W^ 

y r/i^ja s ft . m c y k «-fe«o^afar - 9 *m t> 

[0052] ULbAfllfiETli, H«*K 'J - H vA httT 

cix{ii5i|^{f^yr^t7^/i^ttt". i-» 
8a»M^4fc-fS£fcYi'rorcfcs. act, 02^ 

fffi«H*38«l l l^lM^fiWcov^KWt*. 01 1 
(iii*^«!l^-^ISr^t0T-J> 0 . WTJi. ^U(f0 

[005 3] 01 lcOl^XiiiaStcffllL. ^coi 
B^Ji. RG B#8 h'7 F^f+2 4 h*7 h0>?—9T 
ffi&LZtlZ,. ;itSr4B*x4 7^>, 16B 
St*c0r-^5rl7a7^t LtL'a'b'^L, $ 
^>t^f+3 84t'7F ( 1 6BSx3feX8h'7F) O 
r-*Srl/12fc:ffi8U 3 2t'7hc0r-^i:t 

[0054] icOffitBLfcHRr-^A*. yt'Ja2 

o 7^#ifis^ ; ey c i o o l (ciB«$-«±, ^'jc 

10 0 1 KEttSftfcflGIBMR-f-* W5S0S52 

o 8 izm *) . rgb -eix-eix s 1 7 f <obait - 9 1# 

38-t 4 . *KatW<!0^ =E y c 1 0 0 1 14. IB]— T YVX 
X'T9 J zXX'% h , t-^H3 2 h'7 F^BflM* y 

t, t'"7F77°^^y tco2oc7)^ : ey s-toxv^. 

012 ( a ) iCjjrTBWVEsOrM 5 y/-C% 7h'l/X 
J]*7V9 1 0 0 4**f|-t, ^ty c 1 00 ICOITF'W 

b*k. h'7 f -777V t y ici40 2 (=^rrae»jaiiii» 

2 13?>8tmS#ieig£*U.. 
[005 5] TKl/^y^l 0 0 4^. 
^t'Jc 1 00 1C01 TFU-XCO, Ifyt'JA'A., 0 
12 (b) - (d) (C^-f BRMVE, BRCVE, B 
RYVEtiXtSBRKVEVifA $.V?X\ EUSBftr 
-^AjWBlfflS*i. |31B#(c, h-7FV77Vty*^M 
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mitt D RAMT'ffijfctS* 5 . D R AMJjWk^Btt^S 

[0 0 56] HI 3, 111 4, 01 5(2. >t'Ja20 
7 co-ggcoffl^j Sr^-f7"D 7 ? MX\ t < (C7 F VX 

*&&mHi. Hi 6fc-WfcjR"fJ:3fr, 4B*x4 
54 ytD^n-y 7 %8r><D'h7tiV 7 iztifftmt. fix 
m?vh7*n 7 ? r i: fc: , ^B^t- 

[00 57] HI 3fci>WC. 1 3 00-1 3 0 7(2* 

0- CS7C:i9. f-MxDBiW. 
*JJWfS£?7f-^.&. fflitr. 57?1 3 0 0-1 3 0 
7£(i. Iltc. 000H, 810H, 020H, 830 
H. 040H, 850H, 060H, 870H(*Jt<7) 

'h' \±\t>m&wfc$h) v^y+ztii. 

[0 0 58] 1 3 0 8(2-fe^7?aT\ -tV? Ffi-tP 
HS1-PHS3(;:J:9. HI 5t*t#/hyn-y^r' 
t(C. 5'y?l 3 0 0-1 307 (C57?£ft*:#jji)]fl 
HWti. 1 3 0 9lZ*V>?a.T\ HsyncT'J 
•te7F£fu 4 *4 77l4i-f-XENB# '1' 
VCLK&4#JSL£RPH0£?U7?fcLT, 4® 

fgrtt^^yhr-yrti.. 

[0059] 131 0tt7^-at, A7J*^ At B(C 
A7JSix>t2-oc7)T-^2:aD«WLT. f-^XADR 
Srtt}7Jl-|>. ry-al3 10ti. tl/??al308 
Otfl7J<?5ft±at' , yh^ft#XOFFi:l,, XOFF# 

•0' Otf^OgS:. XOFFtf '1' nt^imZM 
WS. Hi 5 fc^/Jy/O 7 ? a Tit s 0 0 0 H , 0 
0 1H, 0 0 2H. • • ■ t*l*7VVT"J7L, /F-TO 
77bT"(2. 010H. 00FH, 00EH, • • b 
fjfjyyytjy^^ jaTRaif, /K/n7?h"CU:, 0 
70H, 06FH. 06EH, ■ • ■ tij^VVy^V 

1- t. 

[00 60] <%IZ^ HI 4fct5^T, 7o7? 14 3 1 

~i4 3 8«2, f<xm-comf8.Tt>*) . zomfthm 

WT. 7a7? 14 3 1 cOfitfiicttt^Sr 
L . 7"n 7 ? 1 4 3 2 - 1 4 3 8tf)RB|J«tfWrt- 
6. Hl4£fcwc N 140 K277?-iT\ CPU 
(^H^) *^«57^-fi-^CS8(CJ; 0, 'f—friX 
DB±<7). IiJ^5lE^[6jC0%)^ttSr77-f-f2.. 
[006 1] 14 2 6(2^'7>'^ bX\ *mmnnM 
9 4=7 Ffl^R S TT 'J -b7 F § ft. 
4*4 TVL-fl^-YENB** '1' <Dfc£. H s y n c £ 
4#fflU:4HSNCfcJ:9. 4 54 VZUZijWY 
TVTth. 14 09(2T^'-bt'. 57?al4 0 1 
(c57?£ft*:MB<lYiofc. *7y^bl4 26«/7 
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1 2 

^FffiC lt£«i3IU tlD«JHftSYio±Cl«:aj 
7J-TI). fcfc. ±^3E^T[6)t|5ltt(C. ry-bl409 
(2. 77f i 1 4 0 1 «|±J^C0S±fit'7 F £ff-f YO 
FFk LX . YOFFi 5 '0' Sr^fflDgU YOFF 
if T fr&tf**£3lfr*4. 
[006 2] 14 17(257?qT. 7?-bl4 09 
£ . ffl£££ 9 - F 4 *4 B R V E coSJ: 

9 1 mm i tz y 7 ?ft ^ p s o t ct o . tegjuK i mz 
o§ hi. «ff^mY 10 ±c i &57?-t&. 142 

10 5tt-tely?*bt\ -feU^h(i#PHSl~PHS3(C 
£9. 7*Q7? 143 1-14 3 8*>^jD!«mjSSY 
no±ClSrajRUti:Jrf*. 
[006 3] &*>57?-{I-f PS0-PS7I1 PS 
0, PS 2, PS4(2NC. PS l(2gljjt2:54 F4* 
4" 7"/Mt-S| B WV E X 9 . P S 4 (21^4 ID- 'J — 
F 4 *4 7";HI# BYRVE29. P S 5 (2Sl^$"7-fe' 
y ^ U - F 4 4^4 BMRVEJ;9. P S 6 (iffl 

flty7y y-F4*4 77Hf-§ BCRVE2 9. PS 
7 (2§J?fet M y - F 4 *4 BKRVEJ;9±^ 

20 -f*. 

[0 064] 14 27(27?'- jT\ -feW^^b 14 2 
5coai7)Yno±C 1 fc. *7^?b 1 4 26co^7yF 
fflC2t&JPji»LL, S«^YADR= (Y„o±C 
1 ) ±C2Srttl7J-rS. T^-J 1427(2. ^uy? 
b 1 4 2 5 *5aj^J<0«±ffib*7 F £fi# YO F Ft L 
T. YOF FA ? '0' =5r^(fjD-^L. YOFFtf ' 1 ' 

[0065] -f^*>. YADRIi, YOFFA 1 ' '0' 
^t#Y„o+ (C2-C 1 ) . YOF FA* * 1 ' Ot§ 
30 Yno- (C 2-C 1 ) h^r9, YADR(2. DJlMYno 

fc, HSco^^yFtt (C2-c l ) kZDm&Ltzm 
t LXihft^ilt. Hi Stcfc^T. 150 1(277?- 
yt\ CPU (4^H^k) *^^57?ft-§-CS 1 6CJ; 
9. T-?vsXDB±<^)TFUXA«Xft-f-XYCHG 
S-77?1"S. &33. XYCHG(2. XADRtYAD 
R$-A^i.&f|-^-T\ HI 6fc^1-'h7*n7?ri:(w. 
XYCHGOWJCEt'7F^ '0' <^h#(2Affii.-f. X 
YCHGO«j£t"7F* { 1' <7)t#(2XADRhYA 

40 [0066] 1 502(2*1' ^ct, jS^fl-fPHS 
l-PHS3(3j:9. 57?y 1 501H57?$il/t 
XYCHG^t7F*aS?LT!lJ*-tS. 1 50 3fcl 
5 04it*U7?X\ *.V99c 1 5 0 2«0{±J^Jt-«fcO 
XADR4fc«YADR«rj8J?aj^6. 150 5 
-1 509I2D-F/FT'. D-F/Fal 505l±± 
^^■|6l7F^XXMA2r. D — F/F b 1 5 0 6(2I'J 
^3t^r(in7F>XYMA5rtH7Jt. D-F/Fc 1 50 
7(2X YC HGtfD*tfEt*7 F Srffi-f ROTW*0 1*7 F 
t L"C, D-F/Pd 1 508(2XOFF2rROT^ 

50 1 b*7 F t LX , D-F/Fe 1 50 9J2YOF FSrR 
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OTco%2t'ybtlXS!,J)?Z>. fcfc. D-F/Fl 
505~1 509(C(i, ^D-y^fc LT-t^TVCLK 
tfftteSftSO-C. XMA, YMA*SJ:tfROT<0#h* 
yhttHJWLTSMjSfi*. 

[00 67] fl^ROTti, ®17t-<?lJ^t 
i^t, aiAB^&[s|!K$-ti:.|.^Ofi^T'fcO. RO 
T= '000' COtZMftcOfaZlZ (017(a)), 
ROT= '001' COfc#01 7 (b) COf^C. RO 
T= '010' COfc#017 (c)0|6j|ifc, ROT = 

'0 1 1' <Oi:£01 7 ( d ) <0fi£4C, ROT= ' 1 10 
00' £02; #01 7 ( e ) tOftl^. ROT= ' 1 0 
1 ' CO 2: £01 7 ( f ) cOft^C. ROT= '110' 
<O2:&017 (g) COfaZlZ, ROT= '11 r COt 
§111 7 (h) Wfi#(cH<i£ai7rri>. 

[0068] a^coUm^X 0 , H l 6 C0/h7'n-y 7 b 

1 0 0 /07?e, f, g, hfciSlvC. 

ROT= '000' T\ .X^Uc 1 0 0 IfrhZVtt 

mm-mmtz t tj: o . a 1 7 < a > t^m 

(IS-A^L^t&tC |S|0 ( a) ~ (h ) K5^8WB 20 
[ 0 0 6 9 ] flU&tttK!JI|alIft2 1 Oto^TK 

1 2tmm&mz&j* % mx*. mm®, 

mm i ] w&&T—nzm-h*m 

[0070] 2 ) mc yb«t-*i4. t^emajffi^ 

RGB i fcL<liS8MC«OT**£fif3. K 30 

3) xyi^ffllSrfB. 
4 ) HX^r-^{±4 0 0dpi raj*-*-*. 
[007 1 ] 5 ) eaOMHfefflaSrff o . 

1 ) X'y^HiHSrffd. 

2 ) fe*3*r-*«4 0 0dpi X-i&fi-fh. 

iw&3] fflm&T-fizm-ztm 

i) *7uttmcofcsb±7mjfmz2mmi i ^Aj*-i; 40 

[0072] m®4 ] 4>BIIWi«f f -^fc:*«-4«ffil 
1 ) ±&)imz2mm-f'Ocr,xi,-'Jy^ttzl l iX)l- 

mz. ±ss,<wmzm®tttz*>^xmtti. 01 
8. hi 9imt&ttmmmM2 1 ocomm^mfum^ 

ntiMiffrt, mcr>3&c, y. Khmm^m^xh 

[00 73] 01 8t43^T. 2 1 0 6 (i-te l/? ? a 50 
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T\ H3CSrf"7X^y^/UCR@»2 1 OjKcATJ 
$ tltM&T- 9 M £ fcliM k (7) £*> 4> StKtti^-f 
6. -tU/?a2 1 0 6«i. ANDy-h2 1 07#*ffl 

»r6Wl«#tJ:oriWIISii, WWFS*» - 0' 
<Oi£A;«?AcofI-5|£. SHR#PS# '1' <Oi# 
B«fl»fcffi*"t6. 3nK IsliifiRfl^te. £ 
^tttUfi^M j A r CO 1 fy h t . Hl^feftajfi^RG 
B i CO 1 h"'y hi: . I /O*- h cOlSgfl I/O- 6 k 

comnmxfoh. 

[ o o 7 4 ] 2 1 1 ste^wmkKmxh 0,21 

1 6{ife»9Hi*EI»t , \ I¥ffltiflBiW-&#'. ANDy 

-h 2 1 1 7jWMrt-*-f *4 r/wt-jtctea. 2 1 1 

5«iStfi^T\ *U??2 1 06<oaj}j*:. I/O-l 

tco^ss-ffa. 2 1 2o\mmmmm (ot r xo 

Rj ) >*-K 2 1 2 2, 2 1 2 7 Ji A N D Y— 

K 2 124ttjD«JWI , C*&. 
[0075] 2 \AA\$4y*-9 . 2146liAND 
Y-Y. 2 148(iORy-bT'J) , 5,.2 14 3(iT^ 
U4cT\ •fcU?*c2 14 2<9ai;>Jfc, OR^-h2 
1 4 8<9HJfli:<Z>|3|»l£-&;H2:4. 01 9fcfcwc. 2 

1 262:2 1 28,\ivA y**VX\ \yAy%co?- 

[0076] 21 3 Olixyi^PnUK, 2 1 3 1 li* 

A-vy^mKT'&o. 2 1 3 3i,i.*]s?i>bx\ mm 

m<7)T4 VA a 2 1 3 2*^cOStRff-f C J: 0 . XJ*~ 
>y7®$%2l 3 l*^L^XA-y*y^ai^. ifc 
(iXA->>>^|5)SS2 1 3 1 StU&^X^-t-^CO, 

'0' Ot^ATJJS^Acofl^S:, MJSfS)!)! '1' 

[0077] 214 2\t*.V99 cX\ x.V>®fflm 

2 130cOttl^, £t:\t-bl'??b2 1 33coas^)CO, 
t'*>^*^S:jM^taj^1-|. <> -feU^^c2 142 

(±. and y— h 2 1 4 1 **aj*-tsa«e#fc J:oT 

©JW^n, iiJKffi^S*>' '0' cot^A^SS^AcOfl^ 
SBR«^S*« ' 1 ' cOt&ATJS^Bcofi^Srai^ 

tt. mmmu. mm? a m b 2 1 3 6m 

tz. X^mWmMj ArWlt-yhk, I/0-8t 
£ORy-h2 1 3 9T'l^aftL^i>cOi:, 1/0-9 

h5r. and h 2 1 4 1 T\ § hizmmmuz tcO 
[ o o 7 8 ] * fc . m*^gt»aiHis# 2 1 0 (±. I/O 

!K—M 0 1 0£tf-LT, CPU (^0^) 
Sfi-O**. 1ST, 3ocoyn>y^n#{tTlWS-iKHS 
*l^D«y?ii, H^r-^cox-y^Htc 

[007 9] ^2C07'o-y^(i:. S^r-^tWLTx 

7m ffl^iifftT-^CTLrxA-^y^. Pa's 
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^T-^ttLT, 0R^-h2 14 8cDffi:ft£ 
'L' CU 40 0dpi?B«iB#;3tfS:/n'y?. 

[ -as o j tftniKgffia ] si i <r>zru 7 9 x- 

it. *$*£ftttift^RGB it. X^SJli^M j Ar 

[0080] -Pkhh. mX^coxyiSm^WZ&liil, 
KMC Y^itffM^ b . HX^cox 7 i^MB*Q«tf fi* 
fU>. Aff^MftiR91*?T3. itf.MjAr 10 

ifi '1 ' , RGB itf '1' , I/0-6** '0' Oi: 
#, -feW^a2 1 0 6ttB#?-*M*WlUBA-*- 
S. S?ff#§2 115, XOR/-h2 1 2 0, AND^ 
-h2 1 2 2T14, ®3.T~?tf£M2til. ttcb 
*>, «»§s2 1 1 5X\ tl/??a21 0 6<7)ffi7jfc. 
I /O - 1 fc-te 7 h 3*ufc« fc S *u 
2106oatt*0~lteLfcr-*a«{jMj3fi, 1/ 

0-4 i ' 1 ' t-fSifcT', 3H&H2 1 i5oas^o 

20»T-?rt\ ANDy-h2 1 2 2*»<offl^§iX 
*. 20 

[008 1 ] lit, A£l8S2 1 2 4T\ fe^OI^SlII 
ff&2 1 1 6frt>0)AJ}Ab. AND?'- I- 2 1 2 2H 
OA#B£#M££ii|,#'. AND?'- h 2 1 2 2*>£> 
OAflB#2 SSI6fc:*4«*A- 
Bfc&O. iiJHSIItfSWjSft.*. MjAri! 

'1' » RGB i A* ' 1 ' . I/O- 6 A* ' 1 ' <7>b 
*.\s??*2 1 0 6(4B$T-?Mk£jM^Ltti7J 

-rt. 

[0082] m%^2 1 2 5, XORy-h2120, 
AND h 2 1 2 2?(4, JD*t--* 0*^3*14. 30 

■t%h*>. Brar-^M^atn^o, i/o-4t 

f4 '0' rtMryhSilSCDT, AND?-h2 1 2 2A> 
614, ««Ss2 1 1 5<0lSft#*tf)44aWj$;h., an* 
«2 1 24*^i4. jWBS*A + BA*tli^5<l4. BI2 

[00 8 3] 02Ofci>WC, RH (a) fcitX { c ) 
(4, HX^ r N j ct)8 1 O-CWMW, tilWM 

(ifcttc, y) iftgfcKiSSfc^b^-^SLT 

V>*. (a) <OMf-?lC*fLT, ifcttftfcWI^M 40 

mm ( b ) 

[00 84] tTtPIia (c) COKT-^(:*fLT, Mj 

sjwxys^i, imKm&X'Mi&Zti&tf, ( b) 
fc^X7 v^fflKCSSftfcM-f-? 8 0 2 fc 8 0 3 

[0085] >IOMg9£l5fc4;-f l><7>#\ feUfcOISfc*® 
SS2 1 1 6T\ |a)«m, ^««^(sIS§2 1 1 8# 50 



1WP5-1 8 376 1 

1 6 

mmnwm 3 bs* fciina 5 Hs^hesriK, 

[ 0 0 8 6 3 H2 1 t4^^«*HIK2 1 1 8<7)« 
MSr^1-7"P7^llf £>&, KlCti^T, 2260 
~2263t4D-F/F. 2 2 6 4-2 2 6 7i4AND 
?*-K 2268(40Ry-h-C*S. #ANDy-h 
VAjjto-U. I/O- 12, 1/0-13. I/O- 

14&4t/I/0-l 5 2:. "t^T '1' b-fhb. X 

{4. ±jgie#fofcflm2B**£*S*i.S. 
[0087] I/0-12iI/0-15£ 
'0' fcU I/Ol 3fc I/0-14£ ' 1 ' tfl. 
t, Mj Ar*i '1' (cWJC-ri>^BftT-i5'(4. ± 
jfetEfirWtWa 1 B*S6*$*iS . H2 2(4fe^0l»* 
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